In order to study the applicability of the Fiber Reinforced Plastic (FRP) composite materials for light structure, a tensile compression test of a large number of FRP samples was carried out. Through statistically analysis of test data, we get the FRP's basic mechanical parameters like tensile strength, elongation, elastic modulus and we get the stress-strain curves. Compared with steel material properties, the tensile strength of the FRP is close to steel, but the elastic modulus is lower than steel's elastic modulus.
Preface
Fiber Reinforced Plastic is also named Glass Fiber Reinforced Plastic, which is made of glass fiber or its products. [1] Due to the use of different resins, there are like polyester glass fiber, epoxy glass fiber, glass fiber reinforced phenolic. FRP is light and hard, not conductive, stable performance, high mechanical strength, corrosion resistance, and it can be used instead of steel to manufacture parts and automobiles, ships, and so on. [2] In recent years, FRP is obtained successful application of a high performance structural material in civil engineering structures, and has become an important supplement to the concrete, steel and other traditional materials. [3] But application of FRP material as a structural component is a frontier subject in the field of architecture, if FRP is used in light constructions, research and development of a new building materials and new building structure forms will greatly increase the scope of application of China and even the world in the field of building structures. [4] In order to study the applicability of FRP in light weight structural components, we need to know the basic mechanical properties of FRP, including the corresponding strength, elastic modulus and stress-strain curves. [5] Therefore, firstly, we need to solve the problems that the mechanical properties of FRP tests. Because of the development of FRP materials, the application scope is becoming wider, FRP's working environment is not limited in normal temperature, also at high temperature. Due to the use of different temperature, its mechanical properties are also different, compared with normal temperature, its performance will greatly different. Therefore, we have high temperature mechanical properties tests. Finally, compared with the experimental data and steel material properties, we will discuss the feasibility of FRP used in structure components.
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Experiments Planning
The Design of Experiments This experiment mainly carries on tests of uniaxial tension and vertical compression tests of FRP under the normal temperature and high temperature. Through a large number of test data, we get the basic mechanical parameters, such as strength, elastic modulus and stress-strain curves. Please see Table 1 to realize specific experimental design.
Table 1 Specific Experimental Design

Samples
The shape and size of the tensile test sample is shown in Fig.1 , and the sample from the end to the working section has a radius R=75mm circular transition zone. The number of samples is not less than
The shape and size of the compressed samples are shown in Fig.2 , which is a prism of a rectangular cross section. When the sample thickness is less than 10mm, slenderness ratio is 10. If there is a failure in the test process, slenderness ratio is 6. When the compression modulus is determined, slenderness ratio is 15 or according to samples deformation of the instrument. The number of samples is not less than 5. From Fig.6 we can see that FRP samples under uniaxial tensile stress, stress and strain is basically linear relation, in strain 0.0065 position, the slope slightly slow. Fig.12 we can see that the effect of temperature on the tensile modulus of FRP is very small. 
FRP's Basic Compression Mechanical Properties in Normal Temperature
Take 5 groups of FRP samples totally in compression test, test data as shown in Table 4-1 and Table 4 -2. Data from Table 4-1 and Table 4-2 substituted into Equation 5 and Equation 6 and calculate samples of compression strength and compression modulus, as shown in Table 5 . From Table 5 , we can see that only sample 2 different from others, so we take data from sample 1.3.4.5 as the source data, and calculate average value, see Table 6 . From Table 6 we can see that compression module of FRP is very low. Table 7 we can see that, tensile stress and compressive stress of FRP are close to Q235 steel, but strain is higher than Q235 steel. Therefore, in terms of tensile strength, the same size of FRP stronger than Q235 steel, but at the same time, FRP with a greater deformation. But the quality of FRP is lighter, and the cost of FRP is cheaper, so in some specific components, or maybe it is only required to consider that tensile strength of FRP can replace Q235 steel.
Comparison of temperature variation on material properties
Tensile strength of FRP increases with temperature increasing from normal temperature to 200 degree, but decrease from 200 to 250 degree, also, maximum load elongation and breaking elongation of FRP increases with the increase of temperature from normal temperature to 200 degree, but decrease from 200 to 250 degree. Bending strength and compressive strength are decreased with the increase of temperature from normal temperature to 250 degree. When steel is higher than 200 degree, with the increase of temperature, tensile strength, yield point and elastic modulus of steel are all changed, the overall trend is strength decrease, plasticity increase. When temperature is about 250 degree, tensile strength of steel has increase slightly, but plasticity of steel has decrease.
Conclusions
Through experiments, we can draw a conclusion that tensile properties of FRP and Q235 steel are very similar, and FRP has the advantages of light weight, low cost and other advantages. FRP is a feasible structure component of traditional light steel.
